Chronic obstructive pulmonary disease (COPD) and bronchiectasis have many common characteristics from the physiopathologic and clinical points of view. Reviewing literature showed presence of a linear relationship between the appearance of bronchiectasis and the severity of COPD, with a higher prevalence of bronchiectasis in patients with COPD above that of the general population.
Introduction
Chronic obstructive pulmonary disease (COPD) is a common disease characterized by persistent airflow limitation; it is associated with enhanced chronic inflammatory response to various stimuli [1] . It is a common preventable and treatable disease that is characterized by persistent respiratory symptoms and airflow limitation that is owing to airway and/or alveolar abnormalities usually caused by significant exposure to noxious particles or gases [2] . COPD and bronchiectasis have common characteristics from the pathological and clinical points of view [3] .
Information in the current literature shows that patients with chronic obstructive airway disease and bronchiectasis have greater airway inflammation, more colonization of airway mucosa by a potentially pathogenic microorganism, and a more intense and longer acute infective exacerbations [4] .
Aim
This study was designed to estimate the rate of bronchiectasis in high-resolution computed tomography of chest (HRCT) scanning in late stages of COPD and to detect the most common pathogens colonizing the airway.
Patients and methods
This prospective study was held in Ain Shams University hospitals and included 60 patients with COPD, diagnosed according to Global Initiative for Chronic Obstructive Lung Disease (GOLD) criteria. COPD was identified as a postbronchodilator forced expiratory volume in 1 s (FEV 1 )/forced vital capacity (FVC) ratio less than 70% adjusted for height and age. Negative reversibility test result was defined by a postbronchodilator change in FEV 1 less than 12% and/or 200 ml. Oral consent was taken from the patients.
All patients included underwent the following: full history taking, thorough clinical examination, chest radiography, and spirometry for postbronchodilator obstructive pattern (FEV 1 /FVC<70%), and then the patients were assessed for the degree of airflow limitation so that second (moderate), third (severe), and fourth (very severe) grades were taken in the study (according to GOLD 2017).
HRCT to detect bronchiectasis was performed on a 16-slice CT scanning machine (Delhi, India) (bright speed GE) with a pitch 0.98, 200-250 mA, and 120 kV. Scans were done at 2 cm intervals while patients in the supine position. All images were captured during full inspiration and without using contrast medium. Extent of bronchiectasis and severity of bronchial dilatation were scored for each lung lobe (so that the lingula was considered as a different lobe, making a total of six lobes) separately, according to the modified Bhalla system (Table 1) .
Finally, sputum samples were collected under complete sterile conditions, and the patients were asked to deposit these samples in the laboratory, usually within 3 h of collection, for culture.
The most purulent part of the sample was selected and gram stained. Diluted secretions were cultured on blood, chocolate, McConkey, and Sabouraud agar. Colony-forming units per milliliter criterion was used as an expression of sputum culture. A cut-off value of 10 3 was defined for recognition of abnormal positive culture results.
Exclusion criteria were as follows: inability to undergo the required tests and other obstructive lung diseases or other etiologies of bronchiectasis such as tuberculosis sequelae and ciliary dykinesia.
Statistical data analysis
Data were collected, analyzed, and coded and then entered into a computer having the software statistical package for social science (IBM SPSS) version 23. Qualitative data were presented as percentages and numbers whereas quantitative data were presented as mean, SD, and ranges when their distribution was found parametric.
Comparison between groups with qualitative data was done by using χ 2 -test. Fisher's exact test was used instead of χ 2 -test when the expected count in any cell was found to be less than 5.
The comparison between two independent groups with quantitative data and parametric distribution was done by the independent t-test.
The confidence interval was set to 95%, and the margin of error accepted was set to 5%. So, P value was considered significant as follows:
(1) P value of greater than 0.05: nonsignificant.
(2) P value of less than 0.05: significant.
(3) P value of less than 0.01: highly significant.
Results
A total of 60 cases were included in the present study, and all were male patients who smoked. Age of the study group ranged from 47 to 80 years, with mean±SD of 59.37±7.87 years. Among the studied population, 30% (18/60) had moderate obstruction, 36.7% (22/60) had severe obstruction, and 33.3% (20/60) had very severe obstruction (Table 2) .
Bronchiectasis was found in 56.7% (34/60) of the studied population, and 43.3% (26/60) had no bronchiectatic changes (Table 3) .
There was a highly significant relation between degree of airway obstruction and bronchiectasis, as 35.3% of moderate stage had bronchiectasis, 52.9% of severe stage had bronchiectasis, and 11.8% of very severe stage had bronchiectasis (Table 4 ).
Highly significant relation between bronchiectasis and positive sputum culture result was detected. Among the group with bronchiectasis, 58.8% of sputum culture samples were positive for pathogenic organisms, with the most common isolated organism being Klebsiella spp. (23.5%) followed by Pseudomonas aeruginosa (17.6%), whereas 15.4% of sputum cultures were positive in patients without bronchiectasis (Table 5 ). HRCT, high-resolution computed tomography of chest.
Significant relation was found between severity of bronchiectasis and degree of obstruction in patients with COPD (Table 6 ). However, no relation was found between the extent of bronchiectasis and severity of airway obstruction.
Discussion
Statistical analysis of COPD prevalence in Egypt showed that three million people among the Egyptian population have COPD. In different studies, prevalence rates varied from 3.3 up to 10%. Prevalence rate in men was ∼6.7%, whereas it was ∼1.5% in women [5] .
A study published in 2014 showed that the prevalence of COPD among high-risk Egyptians by GOLD criteria was 9.6% [6] .
Computed tomography scan is a minimally invasive tool that helps to characterize structural changes in vivo and has been demonstrated to be correlated with airflow limitation. CT scanning has also been helpful in classification of structural lung changes in an individual as being either mainly emphysematous or airway predominant disease [7] .
The present study was designed to evaluate the rate of bronchiectasis in HRCT scanning in patients with late stages of COPD and to detect the most common pathogens colonizing the airway. It was carried out on 60 male smokers who had COPD in Ain Shams University Hospital. Patients were diagnosed according to the international criteria of GOLD (postbronchodilator FEV 1 /FVC<70%).
It was observed that bronchiectasis was found in 56.7% of the studied population, and 43.3% had no bronchiectatic changes.
This result came in accordance with Martínez-García et al. [3] and Patel et al. [8] who concluded that patients with FEV 1 less than or equal to 50% showed a greater prevalence of bronchiectasis at greater than 50%.
Moreover, Arram and Elrakhawy et al. [9] , who studied 69 patients with moderate and severe COPD, stated that 47.8% were presented with bronchiectasis.
Tan et al. [10] agreed with this result, as bronchiectasis was found in 22.2% and 35.1% of the included study group with moderate to severe COPD, respectively.
The results of the study by Patel et al. [8] , who studied bronchiectasis indices upon 54 patients with moderate to severe COPD, were compatible with the present study, as bronchiectasis was found in 50% of the study group.
Gallego et al. [11] had partially matching results, as bronchiectasis was found in 47% of 118 patients with COPD.
Silvia et al. [12] who studied the phenotypes of patients with moderate to severe COPD by CT scan stated different results, as bronchiectasis was found in 33.8% of 65 patients by tomography scans. This discordance may be owing to the difference in age between studied populations in both studies, as the mean age in their study was 64.15±8.45 years, whereas in ours, it was 59.37±7.87 years. Moreover, of the 65 patients, 44 had moderate obstruction and 21 had severe obstruction.
O'Brien et al. [13] studied the radiological characterization of patients diagnosed with COPD and came with different results, as they found bronchiectasis in 29% of the study population. This difference could be attributed to the fact that O'Brien et al. [13] included 110 patients with a variety of FEV 1 ranges, which was in the normal range (>80%) in 30%, mildly impaired (60-79%) in 18%, moderately impaired (40-59%) in 33%, and severely impaired (<40%) in 19% of patients only.
There was a significant relation between degree of airway obstruction and bronchiectasis. Overall, 35.3% (12/34) of patients with moderate obstruction had bronchiectasis whereas 52.9% (18/34) of patients with severe obstruction had bronchiectasis and 11.8% (4/34) with severe obstruction had bronchiectasis.
This was in accordance with Martínez-García et al. [14] who stated that patients with FEV 1 less than or equal to 50% had a higher prevalence of bronchiectasis (>70%).
Arram and Elrakhawy et al. [9] came to similar results as bronchiectasis was found in 31.3% of patients with moderate COPD and 62.2% with severe COPD.The current study showed that there is a significant relation between bronchiectasis and positive sputum culture results, with 58.8% of the culture results positive in bronchiectasis group and 15.4% in others.
This result was similar to Arram and Elrakhawy et al. [9] who stated that lower lobe bronchiectasis was associated with lower airway bacterial colonization which was present in 40.5% of cases: 51.5% in severe COPD and 30.5% in moderate COPD.
Martínez-García et al. [14] had partially matching results as bacterial colonization was found in 47.2% with bronchiectasis and 35.9% without bronchiectasis.
Patel et al. [8] came to similar results as 53.8% (28/52) of study group had positive sputum culture, with higher incidence in those with more bronchiectasis score in CT scans.
Our study showed that the most common pathogen was Klebsiella spp. (8/34; 23.5%) followed by Pseudomonas aeruginosa (6/34; 17.6%) in patients with bronchiectasis. However, among patients without bronchiectasis, they were Acinetobacter spp.
(2/28; 7.7%) and mixed infections (2/28; 7.7%).
Patel et al. [8] reported that the most common isolated organism from sputum samples of included COPD group was Haemophilus influenzae (10/28; 35.7%) followed by Branhamella catarrhalis (7/28; 25%).
Arram and Elrakhawy et al. [9] as well as Martínez-García et al. [14] reported similar results and showed that the most common pathogen was Pseudomonas aeruginosa in COPD cases with bronchiectasis.
These differences in the most common organism may be attributed to the type of the bacterial isolates depending on the prevalent bacteria in the hospital environment and in the community, antibiotic prophylaxis, and severity of exacerbation.
Conclusion
There was a significant relation between degree of airway obstruction and development of bronchiectasis in patients with COPD. A significant relation was found between bronchiectasis and positive sputum culture results. This finding supports a relationship between airway colonization and pathogenesis of bronchiectasis. Klebsiella spp. was the most common pathogen isolated from patients with COPD followed by Pseudomonas aeruginosa.
From the previous results and data in the literature, COPD could represent a risk factor for developing bronchiectasis; however, further longitudinal studies are still required for better demonstration of this hypothesis.
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